In the course of screening for unique microbial products with pharmacological activity, we have isolated two metabolites from the fermentation filtrate of an unidentified Streptomyces sp. SCC 2313, which exhibited an affinity for muscarinic receptors. The assay directed separation of the active ingredients provided two compounds1 and 2. Based on physico-chemical characteristics, we have elucidated the structure of both the compounds. While microbial product 1 was found to be a knowncompoundand was identical to pyrindicin1>2), a microbial alkaloid, compound 2, has not previously been reported in the literature. This paper describes the production, isolation, physicochemical properties and structure elucidation of these novel natural products.
Streptomycetes sp. SCC 2313 was isolated from a cultured loam soil sample obtained from Thailand. Twoand one half milliliters of the producing culture, maintained at -80°C, were inoculated in a 250-ml Erlenmeyer flask to a 70ml sterile seed medium consisting of (w/v): glucose 1.0%, trehalose 1.0%, EHC (enzyme hydrolyzed casein) 0.5%, soyflour 0.5%, yeast extract 0.5%, CaCO3 0.2%, and Dow Corning Antifoam Type B emulsion 1 ml/liter. The pH was adjusted to 7.2, prior to sterilization. The resulting broth was incubated for 48 hours at 30°C on a rotary shaker operating at 300rpm and then used to inoculate (5% v/v) a second germination stage using the same conditions. Five milliliters of the second seed culture were inoculated into 100 ml of sterile production mediumconsisting of (w/v):
soluble starch 2%, cerelose 1%, Bactopeptone 0.5%, and malt extract 0.5%, with presterilization pH adjustment to 7.8, in a 500-ml Erlenmeyer shake flask. Fermentation proceeded for 90 hours at 30°C on a rotary shaker operating at 300 rpm. The steps leading to the isolation and purification of 1 and 2 are outlined in Fig. 2 . A 4liters fermentation broth was filtered to remove the cells and the muscarinic active ingredients from the filtrate were adsorbed onto Amberlite XAD-2resin. The charged resin was separated from the inactive spent filtrate, washed with water and the active ingredients were eluted with a mixture of water and methanol (1 : primary methyl group is coupled to the methylene signal at 3 1.32, which is in turn coupled to the methine signal at 3 1.50. The methine signal at 3 1.50 is also coupled with the proton signals at 3 2.75, 3.00 and 3.90. The peaks at 3 2.75 and 3 3.00 are geminally coupled to each other and they represent the methylene group attached to nitrogen.
The 2D(1H-1H) correlation studies established the following fragments (Fig. 3) :
The 13C NMR spectrum showed 14 carbon atoms in agreement in the molecular formula.
The 13C APT experiment revealed two methyl, two methylenes, eight methines and two quaternary carbons signals. Five olefinic methines, two methines due to carbons linked to a heteroatom and an apliphatic methine accounted for the eight methine signals. Based on this spectral information and SINEPT studies (Fig. 4) ; the structure of two was given as 2. Both compounds 1 and 2 are weak antimicrobials and inhibit the binding of QNB-3Hto the muscarinic receptor with an IC50 of 12 and 43 /iM, respectively. The greater affinity of 1 may be due to the increased basicity of the tertiary nitrogen.
